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(54) METALLIC CARRIER 

(57)Abstract: 

PROBLEM TO BE SOLVED: To improve waste gas 
purifying ability by forming a metallic honeycomb 
structure so as to have a tube main body formed by 
spirally winding thin metallic flat belt like materials at 
intervals of a space part having a prescribed width and 
putting them side by side to promote the mixing, stirring 
and turbulence of a waste gas. 

SOLUTION: A metallic carrier (MS) is formed by housing 
the metallic honeycomb structure, manufactured by 
collecting bundling a prescribed number of spiral open 
tubes (t) having prescribed length and diameter, in a 
metallic casing C. Each of spiral tubes (t) is provided 
with the spiral tube main body part (ta) formed by 
spirally winding the materials at intervals of a space part 
having the prescribed width so as not to overlap with 
each other in the axis center line X and putting them 
side by side and a spiral groove part (tb) composed of 
the space part, and when each of width of the tube main 
body part (ta) and the spiral groove part (tb) is 
expressed respectively by (wa) and (wb), the condition of (wa)Xwb) is satisfied. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2. **** shows the word which can not be translated. 
3.ln the drawings, any words are not translated. 



CLAIMS 

[Claim(s)] 

[Claim 1]ln a metal carrier for exhaust gas purification which accommodated the metal 
honeycomb structured bodies (metal honeycomb structure) for supporting a catalyst for 
exhaust gas purification in an inside of metal casings (metal casing), and adhered, Said 
metal honeycomb structure to a (i). axis line plate-like belt material made from a light-gage 
metal plate, So that the greater part of the edge may not polymerize mutually a space part 
of request width, it being constituted as a minimum configuration member, and a spiral 
open tube (t) which has a spiral shape slot (tb) which comprises a spiral shape tube body 
part (ta) which comprises said plate-like belt material of structure where placed and spiral 
shape was made to wind and advance side by side, and said space part, (ii). a metal carrier 
characterized by what a honeycomb structured body which a desired number (t 1 + t 2 + 

t n ; n two or more integers) of said spiral open tube (t) was converged, and was 

manufactured constitutes. 

[Claim 2]The metal carrier according to claim 1 whose spiral shape tube body part (ta) of a 
spiral open tube (t) is what has desired width (wa). 

[Claim 3]The metal carrier according to claim 1 whose spiral shape slot (tb) of a spiral open 
tube (t) is what has desired width (wb). 

[Claim 4]The metal carrier according to claim 1 whose width (wa) of a spiral shape tube 
body part (ta) of a spiral open tube (t) is larger than width (wb) of a spiral shape slot (tb) of 
a spiral open tube (t). 

[Claim 5]The metal carrier according to claim 4 whose relation between (wa) and (wb) is o< 
(wb)/(wa)<1. 

[Claim 6]The metal carrier according to claim 1 by which a spiral shape tube body part (ta) 
of a spiral open tube (t) is constituted from plate-like belt material of a long picture with a 
thickness of 20-250 micrometers. 

[Claim 7]The metal carrier according to claim 1 whose width of a spiral shape tube body 
part (ta) of a spiral open tube (t) is 1.0 mm - 15 mm. 

[Claim 8]The metal carrier according to claim 1 which a metal honeycomb structure 
http://www4.ipdl. inpit.gojp/cgi-bin/tran_^ 4/1/2008 
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comprises by adhering mutually in a desired region of each spiral open tube (t). 
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1 This document has been translated by computer. So the translation may not reflect the 
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3.ln the drawings, any words are not translated. 



DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the lnvention]A honeycomb structured body for this invention to support the 
exhaust gas purifying catalyst of metal and honeycomb structure, (it is only hereafter called 
a metal honeycomb structure.) — and it is related with the metal carrier for exhaust gas 
purification which consists of metal casings (only henceforth a metal casing) which carry 
out the epicyst of said metal honeycomb structure. 

[0002]lt is related with the device for the detailed exhaust gas purification which makes 
main components the metal honeycomb structure of structure with new this invention (metal 
carrier). The detailed metal honeycomb structure which are the main components of this 
kind of device for exhaust gas purification (metal carrier) as for this invention, It has the 
feature in having replaced with the thing which carried out invagination of the conventional 
plate-like belt material (flat foil) and the corrugated panel-like belt material (wave foil), and 
constituted them, or the thing which the narrow diameter tube (shell) of a desired number 
and the simple structure was converged, and was constituted, and having constituted from 
a convergence object of the spiral shape tube of a special structure. 
[0003] 

[Description of the Prior Art]As described above, the structure of the metal honeycomb 
structure which is an indispensable component of the metal carrier for exhaust gas 
purification of this invention is special. In relation with the metal honeycomb structure of the 
special structure of above mentioned this invention, conventional technology is explained 
hereafter. 

[0004]The classic example of the metal honeycomb structure proposed conventionally is 
shown in drawing 12 - drawing 14 including the members forming. As illustrated this kind of 
metal honeycomb structure (hT), While carrying out invagination of the plate-like belt 
material made from a heat-resistant light-gage metal plate (flat foil) (1), and the corrugated 
panel-like belt material (wave foil) (2) by turns (refer to drawing 12 ), It is the honeycomb 
structured body (refer to drawing 13 - drawing 14) which carried out winding shaping and 
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manufactured this, and becomes a parent for supporting the catalyst for exhaust gas 

purification (for example, catalyst system which uses Pt, Rh, Pd, etc.). And as shown in 

drawing 13 - drawing 14 , it is accommodated in the inside of a metal casing (C), and said 

metal honeycomb structure (H') adheres and let it be a metal carrier (MS). 

[0005]The above mentioned metal carrier (MS) is called the metal support (MetalSupport) 

or metal substrate (Metal Substrate) in this industry. 

The abridged notation (MS) is used. 

In this meaning, the abridged notation (MS) which also described above drawing 13 - 
drawing 14 is used. A metal honeycomb structure is connected with honeycomb structure 
(Honeycomb Structure), and the abridged notation (H) is used. In order to distinguish this 
invention and conventional technology, the thing of conventional technology is shown by 
the sign with a dash (H'). A metal casing is connected with the casing (Casing) and the 
abridged notation (C) is used. 

[0006]Various things are proposed as a metal honeycomb structure (H') for supporting the 
above mentioned conventional catalyst for exhaust gas purification. Since winding 
lamination is carried out and the flat foil (1) and the wave foil (2) are constituted, in this 
industry, the common name of the metal honeycomb structure (hT) shown in above 
mentioned drawing 12 - drawing 14 is carried out to the winding type. Drawing 12 shows 
the perspective view of the flat foil (1) and wave foil (2) of a lot which is the members 
forming of said winding type of metal honeycomb structure (H'), The perspective view of the 
metal carrier (MS) which drawing 13 accommodated the metal honeycomb structure (hT) 
conventional winding type [ above mentioned ] in the metal casing (C), and was stuck and 
manufactured is shown, and drawing 14 shows the front view of the metal carrier (MS) of 
said drawing 13 . 

[0007]The metal honeycomb structure (H') of the winding type which are the main above 
mentioned components of the conventional metal carrier (MS), For example, the flat foil (1) 
and wave foil (2) which consist of a heat-resistant light-gage steel plate of 100 micrometers 
or less (preferably 50 micrometers or less), Invagination is carried out so that it may have a 
contact part by turns, and it is considered as the honeycomb structured body which carries 
out winding shaping of this at a package curled form, and has many mesh shape vent ways 
(cell) (3) for an exhaust gas passage in shaft orientations. 

[0008]ln addition, the thing of various kinds of structures is proposed by difference of the 
method of manufacturing a honeycomb structured body from a flat foil (1) and a wave foil 
(2) in addition to a thing above mentioned winding type as a metal honeycomb structure 
(H') for supporting the catalyst for exhaust gas purification. 

[0009]Although not illustrated, the metal honeycomb structure (H') which has a flat foil and 
a wave foil in the shape of a hierarchy, and has various shape structures, such as a thing 
[ of contact and the hierarchy type of structure which carried out invagination ], other radiate 
type, and S character-like type, a **-Iike type, and X-lap (swastika shape) type, mutually is 
known, for example. 
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[0010]The tube-like object for accommodating said metal honeycomb structure (H') in an 
inside, and adhering to it as a metal casing (C) which is the above mentioned component of 
the conventional metal carrier (MS), is used. The transverse-plane (section) shape of said 
metal casing (C), It may be a thing of the odd shape of the thing of the shape which was not 
limited to the circular thing shown in dr awing 13 - drawing 14, but suited the transverse- 
plane (section) shape of the metal honeycomb structure (hT), for example, an ellipse form, 
an ellipse, racetrack shape, a polygon, and others. 

[0011]And since the metal carrier (MS) which makes main components the above 
mentioned conventional metal honeycomb structure (hT) is used under the severe thermal 
environment conditions of an exhaust gas system, the contact part of both the foil material 
(a flat foil and a wave foil) that constitutes a metal honeycomb structure (H') adheres firmly. 
This is for exposing a metal honeycomb structure (H') to high temperature by the high 
temperature of the exhaust gas itself, and the exoergic reaction of exhaust gas and the 
supported catalyst for exhaust gas purification, and generating big heat stress under such a 
high temperature atmosphere. 

Said contact part adheres firmly with adherence methods, such as wax junction and 
welding, so that said heat stress can be borne. 

For example, in consideration of absorption and relaxation of heat stress, the contact part 
of the flat foil and wave foil of the desired region inside a honeycomb structured body (hT) 
adheres by means for detachable, such as wax junction and welding. 

[0012]On the other hand, the contact surface parts of a metal honeycomb structure (hT) and 
a metal casing (C) also adhere firmly from a viewpoint of prevention of said heat stress of 
both components and the ** object based on vibration, etc. Although big heat stress occurs 
inside a metal honeycomb structure (H'), and this is concentrated and accumulated at the 
contact surface parts of both components and induces the ** object of both components, In 
order to make the above mentioned heat stress absorb and ease, the method of adhering 
the specific site of the contact surface parts of both components by wax junction etc. is also 
proposed. 

[0013]As described above, in the metal honeycomb structure (hT) which are the main 
components of the conventional metal carrier (MS), the flat foil which is the members 
forming, and a wave foil are the things of the structure which adhered mutually by the peak 
parts and the trough of the wave foil. Therefore, since said contact part cannot be made to 
support a catalyst substance, the effective area rate for the catalyst support to the total 
surface area of both foil material is low. 

[0014]Heat-resisting-steel foil, such as a heat-resistant Fe-Cr20%-aluminum 5% system 
with a thickness of 50 micrometers or less currently used as this kind of a flat foil and a 
wave foil, more specifically, The price of weight bases is very as expensive as the 5-time 
order of the material of SUS304 which is about 1.5 mm in thickness, and the decline in the 
effective area rate for the catalyst support by said contact part is noneconomic. The 
increase of the effective area rate for the ratio of the material cost of said heat-resisting- 
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steel foil to the cost price of the whole metal carrier (MS) reaching also to 50%, and 
incidentally, supporting the catalyst for exhaust gas purification of heat-resisting-steel foil is 
carried out, Or raising exhaust gas decontamination capacity under a predetermined 
effective area rate, and carrying out reduction of the amount of the heat-resisting-steel foil 
used etc. is strongly called for from a viewpoint of economical efficiency. 
[0015]The point which must be examined in the conventional metal carrier (MS) is a means 
for detachable applied to manufacture of a metal carrier (MS). The contact part of both the 
foil material (a flat foil and a wave foil) that constitutes a metal honeycomb structure (FT) in 
manufacture of a metal carrier (MS) as described above, And from a durable viewpoint, 
means for detachable, such as wax junction (soldering) and welding, are applied, and the 
contact surface parts of a metal honeycomb structure (FT) and a metal casing (C) adhere. 
And generally as said means for detachable, the wax junction method is adopted from 
viewpoints of productivity, the homogeneity of fixing strength, etc. However, in said wax 
junction method, the wax material currently used is expensive high-temperature-service 
wax material, such as nickel system and a nickel-Cr system, for example from from [ which 
is called the service condition under the high temperature atmosphere of a metal carrier 
(MS) ]. 

From a viewpoint of economical efficiency, the reduction of the amount used is called for 
strongly. 

The point of the reduction of the above mentioned amount of the wax material used, From 
the contact surface product of both foil material (a wave foil and a flat foil) being big as 
described above. The wax material used increases, for this reason, problems, such as a fall 
of the heat resistance of both the foil material by the alloying reaction and diffusion reaction 
of a wax material ingredient and the metallic component of both foil material and also life- 
and-death-izing of a catalyst, are induced, and the reduction of the amount of the wax 
material used is strongly called for also from this field. 

[0016]ln this industry, the approach of constituting from a convergence object of a small 
tube tube other than the approach constituted from a flat foil which described the metal 
honeycomb structure (FT) above, and a wave foil is also proposed. The classic example of 
the metal carrier (MS) using the metal honeycomb structure (FT) which consists of a 
convergence object of this kind of small tube tube, and said metal honeycomb structure (FT) 
is shown in drawing 15 - drawing 17 . Namely, drawing 15 shows the narrow diameter tube 
(V) of the simple structure which is the members forming of a metal honeycomb structure 
(FT), Drawing 16 shows the perspective view of the metal carrier (MS) which consists of a 
metal casing (C) which carries out the epicyst of the metal honeycomb structure (FT) which 
consists of a convergence object of said narrow diameter tube (f), and said metal 
honeycomb structure (FT), Drawing 1 7 shows the front view of the metal carrier (MS) shown 
in said drawing 16 . 

[0017]So that it may mention later the metal honeycomb structure (H) of this invention, As 
compared with the metal honeycomb structure (H') (refer to drawing 12 - drawing 14 ) using 
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the above mentioned flat foil and a wave foil, and the metal honeycomb structure (H') (refer 
to drawing 15 - drawing 17 ) which consists of the above mentioned convergence object of 
the small tube tube (f) of the simple structure, it is completely heterogeneous, and is a thing 
of a new structure. It can be defined as a shell (tube) being a lead pipe with the "closed" 
cross section used when conveying a fluid or an object. Therefore, it is needless to say that 
the spiral open tube (t) of this invention mentioned later is not contained in the above 
mentioned definition. Although mentioned later in detail, it is because the term of the above 
"opening" does not include the concept of "a closed system (blockade system)." Therefore, 
in relation with the above mentioned definition,, although it is unsuitable to name the 
members forming of the metal honeycomb object (H) of this invention "a spiral open tube 
(t)", said nomenclature is a thing on expedient and should be understood to make tube 
shape. 

[0018]As described above, the metal honeycomb structure (H) of the conventional metal 
honeycomb structure (H') and especially the metal honeycomb structure (H 1 ) that uses the 
small tube tube (t f ) of the simple structure which uses as members forming "a spiral open 
tube (t)" of this invention mentioned later is heterogeneous. 

And it is a thing of completely new composition of that it is not what is expected from the 
latter in afterthought (Hindsight), either. 

Here, in order to evaluate positioning (difference nature to conventional technology) of this 
invention, it is necessary to see the concrete technical contents of the metal honeycomb 
structure (H f ) (refer to drawing 15 - drawing 17 ) which consists of a convergence object of 
the small tube tube of the above mentioned simple structure. Some concrete technical 
contents of the metal honeycomb object (H') which consists of a convergence object of the 
small tube tube of the simple structure proposed from before hereafter are explained. 
[001 9]1. JP,63-13684,A 

(i). making a tube axial direction agree and inserting densely two or more light-gage byway 
pipes of a byway rather than said major-diameter pipe, into a heavy-gage major-diameter 
pipe, - (ii)., while pressurizing the both-ends side of said byway pipe by a mechanical force 
means in the tube axial direction, The manufacturing method of the barrel of the 
honeycomb structure heating in a vacuum or inactive gas is indicated. In said advanced 
technology, diffused junction of the contact portion between byway pipes which adjoined 
when the byway pipe allocated in the major-diameter pipe acquired external force in the 
direction which intersects perpendicularly to a pressurizing direction is carried out firmly. 
For this reason, in said advanced technology, the barrel of the high honeycomb structure of 
specific strength and the ratio of rigidity is manufactured. 
[0020]2. JP,63-273517,A 

(i). inserting in densely the stainless steel pipe filled up with the easy solubility granular 
material in the heat-resisting-steel pipe of a major diameter, decreasing a cross-section 
area by (ii). hot working, (iii). ranking second, and, It cuts to predetermined length and the 
manufacturing method of (iv). and also the base for motor exhaust purges removing said 
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easy solubility granular material by chemical (or electrochemical) processing is indicated. In 
said proposal, a stainless steel pipe is manufactured by forming and welding a stainless 
steel band continuously, and an easy solubility granular material secures the space 
corresponding to the hole (cell) of a honeycomb structured body. 
In said (iv) process, it must be removed thoroughly. 

It comprises a metal powder, an oxide, carbide, etc. which said easy solubility granular 
material needs to change uniformly the stainless steel pipe which has covered said 
granular material at the time of hot working, and have mobility at an elevated temperature 
for this reason. 
[0021]3. JP,3-34980,B 

(i). inserting in densely the ****** steel wire material beforehand covered with stainless steel 
in a heat-resisting-steel pipe (casing), decreasing a cross-section area or less to 1/4 by (ii). 
hot working, (iii). ranking second, and, It cuts to predetermined length and the 
manufacturing method of (iv). and also the base for motor exhaust purges carrying out 
dissolution removal of the ****** steel wire material by chemical (or electrochemical) 
processing is indicated. The thing of said proposal relates to above mentioned JP,63- 
27351 7,A. In the thing of said proposal, it is easy to melt by processing more chemical [ a 
****** steel wire material ] than stainless steel or electrochemical, the good thing of hot- 
working nature is desirable, for example, low carbon - high carbon steel, low alloy steel, 
high Mn steel, high nickel steel, etc. are used. When carbon steel is used as said ****** 
steel wire material, it processes applying an ultrasonic wave in a nitric acid solution, and, 
more specifically, dissolution removal of the carbon steel is carried out. 
[0022]4. JP,63-315150,A 

(i). banding together by soldering many corrosion-resistant and metal small tubes mutually, 
considering it as a metal honeycomb structure, and, (ii). while storing said metal 
honeycomb structure in a tubed casing, the catalyst support for motor exhaust soldering 
both elements (a metal honeycomb structure and a casing) is indicated. As compared with 
what unified many small tubes by welding (for example, JP, 52-2461 6,A), the thing of said 
proposal cannot require that it is a size which can weld a small tube size, therefore can 
make a small tube size small, and can contact efficiently the catalyst of a small tube inner 
surface, and the circulating exhaust gas. 
[0023]5. JP,63-315151,A 

(i). many small tubes of anticorrosion metal, while banding together by soldering mutually, 
A metal band is adhered to the periphery by soldering, a metal honeycomb structure is 
formed, the (ii). aforementioned metal honeycomb structure is accommodated in a casing, 
and the catalyst device for cars welding said metal band and a casing (for example, stop 
welding) is indicated. The thing of said proposal enables use of a very thin metal tube like a 
hypodermic needle as a small tube. 

And the metal honeycomb structure which carried out unification combination of many small 
tubes densely without producing a cave is provided. 
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[0024]6. JP,3-72954,A 

(i). making substrates (for example, urethane rubber, foaming styrene, etc.) plaster with 
impalpable powder metal, and manufacturing a light-gage pipe by calcinating said substrate 
— (ii). - building said light-gage pipe into a frame (casing). The manufacturing method of 
catalyst support used for processing of the exhaust gas for cars etc. by which it is 
characterized is indicated. The conventional cell (cavity part) sees to an exhaust gas 
passing direction, and is a thing of straight structure (straight structure), and when carrying 
out bending of this kind of straight-pipe-shape carrier, it has the fault that the metallic foil 
which is that members forming will fracture. However, the thing of said proposal tends to 
cancel said fault. Namely, the pipe of the thin thickness corresponding to shape (shape of 
the catalyst support as a final product) when it includes in a frame (casing) eventually 
beforehand using powder metallurgy art is manufactured, By carrying out the epicyst of the 
desired number of said light-gage pipe by a frame (thick casing), it is going to provide the 
lightweight catalyst support with which a bend section can be equipped. 
[0025] However, the conventional technology using the small tube tube (V) of various kinds 
of above mentioned simple structures, In order to stick the peripheral face mutually and to 
make narrow diameter tubes (V) into a metal honeycomb structure (H 1 ), the effective surface 
area for supporting the catalyst for purification of exhaust gas decreases remarkably. 
And it leaves the room for an improvement, in view of the viewpoint of absorption and 
relaxivity power of the heat stress generated in the convergence inside-of-the-body part of 
a narrow diameter tube (f), or the viewpoint of the reduction rate of expensive wax material. 

[0026] 

[Problem(s) to be Solved by the lnvention]This invention is originated in view of the limit of 
the metal honeycomb structure (hT) for supporting the above mentioned conventional metal 
carrier for exhaust gas purification (MS), and the catalyst for exhaust gas purification which 
is especially the main component. This invention persons added examination 
wholeheartedly about the metal honeycomb structure of a new structure. As a result, it 
replaces with a narrow diameter tube (a rigid pipe object or a flexible pipe object) with the 
conventional above mentioned "closed" cross section, When the open tube (the term of 
"opening" is used to the term of a cross section [ the above "it closed" ].) of the spiral shape 
of a special structure is adopted, It found out that the above mentioned problem and critical 
point of conventional technology are conquered, and the high metal honeycomb structure of 
added value is obtained, therefore that a highly efficient metal carrier (MS) was obtained. 
[0027]With namely, the open tube of said spiral shape. The plate-like belt material made 
from request width and a long light-gage metal plate is a thing of the structure which places 
the space part of request width, and winds and advances side by side to spiral shape 
around an axis line so that the edge of the most may not polymerize mutually (edges do not 
overlap like), - The spiral shape tube body part which comprises said plate-like belt 

http://www4.ipdl.inpit.go jp/cgi-bin/tran_web_cgi_ejje?atw_u=http%3A%2F%2Fwww4... 4/1/2008 



JP,09-1 55201 ,A [DETAILED DESCRIPTION] 



Page 8 of 20 



material, and - It comprises a spiral shape slot which comprises said space part. 
[0028]And in the open tube of the spiral shape of said special structure, this invention 
persons, By setting the width (width of a space part) of a spiral shape slot as a request, 
while making a spiral shape slot exist, Handling nature in spite of being the tubular material 
of opening (non-blockading system), when manufacturing a metal honeycomb structure, It 
found out that the effect outstanding in many points, such as intensity of the manufactured 
metal honeycomb structure, mixing of the exhaust gas through a spiral shape slot, stirring, 
the turbulent flow-ized characteristic, absorption, relaxivity power of the heat stress in a 
spiral shape slot, can be made to reveal. 

[0029]This invention uses said knowledge as a base, and is completed. This invention is a 
thing about the metal carrier (MS) which makes main components the metal honeycomb 
structure (H) for supporting the exhaust gas purifying catalyst which comprises the open 
tube of the spiral shape of a special structure, The metal carrier for exhaust gas purification 
(MS) which was economical and was excellent in various characteristics by this invention is 
provided. 
[0030] 

[Means for Solving the Problem]lf this invention is outlined, this invention will accommodate 
the metal honeycomb structured bodies (metal honeycomb structure) for supporting a 
catalyst for exhaust gas purification in an inside of metal casings (metal casing), And in a 
metal carrier for exhaust gas purification which adhered, said metal honeycomb structure 
receives a (i). axis line, Plate-like belt material made from a light-gage metal plate, So that 
the greater part of the edge may not polymerize mutually a space part of request width, it 
being constituted as a minimum configuration member, and a spiral open tube (t) which has 
a spiral shape slot (tb) which comprises a spiral shape tube body part (ta) which comprises 
said plate-like belt material of structure where placed and spiral shape was made to wind 
and advance side by side, and said space part, (ii). it is related with a metal carrier 
characterized by what a honeycomb structured body which a desired number (^H^ 

t ; n two or more integers) of said spiral open tube (t) was converged, and was 

manufactured constitutes. 
[0031] 

[Embodiment of the lnvention]Hereafter, the engineering construction and the embodiment 
of this invention are explained in detail with reference to drawings. It is needless to say that 
this invention is not limited to the thing of a graphic display. 

[0032] Drawing 1 - drawing 4 are figures of this invention which illustrate the composition of 
a metal carrier [ like ] (MS) the first operative condition. Drawing 1 is a perspective view of 
the metal carrier (MS) of the first embodiment of this invention. It can be said that drawing 1 
is a figure corresponding to said drawing 16 of conventional technology. Drawing 2 shows 
the top view of the approximately cylindrical spiral open tube (t) which is the members 
forming (minimum configuration member) of the metal honeycomb structure (H) applied to 
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the metal carrier (MS) of drawing 1 . Drawing 3 shows a desired number and the 
perspective view of the metal honeycomb structure (H) converged and (union) 
manufactured for the spiral open tube (t) of drawing 2 . Drawing 4 shows the partial 
expansion front view of the end surface of the metal honeycomb structure (H) of drawing 3 . 
[0033]As shown in drawing 1 , this invention the first operative condition a metal carrier 
[ like ] (MS), The metal honeycomb structure (H) which converged (union) and 
manufactured the desired number (t 1 +t 2 + t n ; n two or more integers) of the spiral open 

tube (t) of the request length and the diameter of a request which are mentioned later in 
detail, And it comprises a metal casing (C) which carries out the epicyst of said metal 
honeycomb structure (H). 

r0034l Drawing 2 - drawing 3 are the figures explaining the composition of said metal 
honeycomb structure (H) applied the first operative condition for manufacture of a metal 
carrier [ like ] (MS). So that it may be illustrated a metal honeycomb structure (H), It 
comprises a metal honeycomb structure (refer to drawing 3 ) which converged (union) and 
manufactured the desired number (t^t^ t p ; n two or more integers) of an 

approximately cylindrical spiral open tube (t) and (refer to drawing 2). In the end face part of 
the metal honeycomb structure (H) of drawing 3 , the end of each spiral open tube (t) is not 
shown correctly because of graphic display clarification. The spiral shape slot (tb) should be 
shown correctly. 

[0035]ln this invention, one spiral open tube (t) which is a minimum configuration member 
of said metal honeycomb structure (H), As shown in drawing 2 , the plate-like belt material 
made from (i). request width and a long light-gage metal plate receives axis line (X), It 
polymerizes and twists mutually and is like (when winding plate-like belt material around 
spiral shape). To spiral shape, as the amount of side edge of plate-like belt material does 
not overlap mutually, place the space part of request width, are a thing of the structure 
which winds and advances side by side, and more specifically than (ii)., It comprises a 
spiral shape tube body part (ta) which comprises said plate-like belt material, and a spiral 
shape slot (tb) which comprises said space part. 

[0036]What is necessary is just to set the specifications of a spiral open tube (t) as a 
request in drawing 2 . What is necessary is just to set respectively the width (wb) of winding 
seen in the width (wa) of winding seen in the axis line (X) direction of a spiral shape tube 
body part (ta), and an advancing-side-by-side portion, and the axis line (X) direction of a 
spiral shape slot (tb), and an advancing-side-by-side portion as a request in this invention. 
When measured in the mode shown in drawing 2 , it is needless to say to differ from the 
width of the plate-like belt material (charge of a start material) used in order that the above 
mentioned width (wa) of a spiral shape tube body part (ta) may manufacture a spiral open 
tube (t). However, when the width of a spiral shape tube body part (ta) is measured by 
rectangular directions to the center line of a spiral shape tube body part, it is needless to 
say that the width of a spiral shape tube body part (ta) and the width of plate-like belt 
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material (charge of a start material) become equal. 

[0037]What is necessary is just to also set the angle (spiral angle) (not shown) to axis line 
(X) of said spiral shape tube body part (ta) as a request in this invention. What is necessary 
is just to set as a request the angle which winds plate-like belt material around spiral shape 
to axis line (X), if another word is carried out. In the spiral open tube (t) of this invention, 
although the width (wb) of a spiral shape slot (tb) is connected also with the spiral angle of 
said plate-like belt material, it may be a thing of uniform width or may be a thing of uneven 
width. 

[0038]When converging the desired number (t 1 +t 2 +....t ;n is two or more integers) of a 

spiral open tube (t) and considering it as a convergence object (honeycomb structured 
body) in this invention, The tube body part (ta) of each spiral open tube (t), sufficient 
surface area for making an exhaust gas purifying catalyst support, [ provide and ] When 
converging the desired number of a spiral open tube (t), a tube body part (ta), In order to 
make it not fall in the spiral shape slot (tb) of other spiral open tubes (t), it is preferred that 
the conditions of (wa)>(wb) are generally satisfied (in order to make it not insert mutually). 
So that it may mention later a spiral shape slot (tb), When absorbing and easing the big 
heat stress which generates exhaust gas inside a metal honeycomb structure (H) in the 
part concerned when turbulent-flow-izing, mixing, stirring, and, it is very important, and in 
the composition of the spiral open tube (t) of this invention, it is indispensable. 
[0039]As for the relative relation of (wa) and (wb), since it described above, it is preferred to 
be specified that it satisfies the conditions of (wa)>(wb)>0 or 1>(wb)/(wa)>0. In this 
invention, a thing (1 .0 mm - 15 mm) is used for the width (wa) of the spiral shape tube body 
part (ta) of a spiral open tube (t), for example. Therefore, the plate-like belt material for 
manufacturing a spiral open tube (t) should just use a 0.7-1 0-mm-wide thing. The width 
(wb) of the spiral shape slot (tb) of a spiral open tube (t) is relation with the above 
mentioned width (wa) of a spiral shape tube body part (ta), and should just determine 
exhaust gas as a request from mixing, stirring, and a turbulent-flow-ized viewpoint 
effectively. 

[0040]What is necessary is just to also set the outer diameter (D) and use number of a 
spiral open tube (t) as a request in this invention. The outer diameter (D) of said spiral open 
tube (t) may be the same as the size of the cell (exhaust gas vent way) of a metal 
honeycomb structure (H f ) conventional winding type, and, generally are 1 mm - 5.0 mm. 
The number of cells of a metal honeycomb structure (hT) conventional winding type is 
consulted as a rule of thumb with a temporary use number of a spiral open tube (t). The 
used conventional cell density a 50-micrometer-thick flat foil (1) and a wave foil (2) For 
example, the metal honeycomb structure (H') (refer to drawing 12 - drawing 14 ) of 300cpsi 
(the number of cells per square inch), The wave height of 1.3-1.4 mm and the wavelength 
of 3.2 mm (half-wave length of 1 .6 mm) are used as a wave foil, and, more specifically, the 
total number of cells of the conventional metal honeycomb object (hT) whose outer diameter 
is 90 mm is about 3000 pieces. Therefore, when improvement in the exhaust gas purifying 
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rate by the stirring effect of the exhaust gas in the spiral shape slot (tb) of a spiral open tube 
(t) and the turbulent flow-ized grant effect is disregarded, the use number of the spiral open 
tube (t) which has an outer diameter (D) equal to the half-wave length (1 .6 mm) of said 
wave foil - the above — abbreviated - it will become the same. However, in this invention, 
reduction of the use number of a spiral open tube (t) can be carried out by outstanding 
mixing in the above mentioned spiral shape (tb), stirring, and the turbulent flow-ized grant 
effect. 

[0041]What is necessary is for said spiral open tube (t) just to consist of the flat foil or wave 
foil applied to the use of this kind of metal honeycomb structure, and a light-gage metal 
plate of the same kind made from heat resisting steel (plate-like belt material) in this 
invention. As plate-like belt material used in order to manufacture said spiral open tube (t), 
The belt material currently used when manufacturing the metal honeycomb object of the 
usual metal monolith type, For example, heat-resistant stainless steel, such as chromium 
steel (chromium 13%-25%) and Fe-Cr20%-aluminum 5%, Or in order to improve high- 
temperature-oxidation-proof nature to this, the belt material whose thickness, such as heat- 
resistant stainless steel which added the rare earth metal (REM, such as Ce and Y), is 20 
micrometers - about 250 micrometers is used. What heat-treated the thing which made 
plate-like belt material contain aluminum especially, or the thing which provided the Al layer 
in the surface, and deposited alumina (aluminum 2 0 3 ) of whisker shape or the shape of a 

mushroom on the surface is preferred. Since alumina layers, such as said whisker shape, 
can hold firmly the wash coated layer for supporting catalysts for exhaust gas purification, 
such as Pt, Pd, and Rh, they are preferred. 

[0042]The spiral open tube (t) of this invention can be economically manufactured by 
making this wind and advance side by side around axis line (X) by making the above 
mentioned request width and long plate-like belt material into the charge of a start material. 
Although it is noneconomic, a small tube tube may be made into the charge of a start 
material, and it may manufacture by forming a spiral shape slot (tb) in this. In this invention, 
said spiral open tube (t) includes the thing of the mode which a part of the edge contacts or 
overlaps mutually, when making plate-like belt material wind and advance side by side to 
an axis line so that it may mention later (refer to drawing 9 ). In the above mentioned 
meaning, the spiral open tube of this invention (t), i.e., the spiral open tube of "the structure 
where placed the space part of request width and spiral shape was made to wind and 
advance side by side so that the greater part of the edge may not polymerize plate-like belt 
material mutually", (t) should be interpreted. 

[0043]ln this invention, the desired number (t 1 + t 2 + t n ; n two or more integers) of said 

spiral open tube (t) is converged (union), and a honeycomb structured body is 
manufactured. What is necessary is just to adopt a desired convergence (union) means in 
this invention, when converging the desired number of said spiral open tube (t) (union) and 
manufacturing a honeycomb structured body. In the following explanation, what converged 
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(union) and made honeycomb structure the desired number of the spiral open tube (t) may 
be called honeycomb structured body (a convergence object, a union object), and it may 
distinguish from a metal honeycomb structure (H). the term of said honeycomb structured 
body and a metal honeycomb structure (H) means the thing in the state where the former 
only converged the spiral open tube (t) of the desired number — the latter - the means for 
detachable of a request of each members forming of said honeycomb structured body — 
and the thing in the state where the desired region adhered is meant. However, since it 
says that a honeycomb structured body (a convergence object, a union object) is a 
precursor (a precursor, Precursor) of a metal honeycomb structure (H) as described above, 
both may be used in the meaning. Therefore, especially in this invention, when not 
distinguishing, both are used in the meaning. 

[0044]As described above, this kind of metal honeycomb structure (H) is attached to close 
in a metal casing (C), and it adheres and let it be a metal carrier (MS). For this reason, for 
example, the metal honeycomb structure (H) of this invention applies the band-like (belt 
shape) wax material foil of request width to the desired region of the peripheral part of a 
honeycomb structured body, converges with said band-like (belt shape) wax material foil 
(union), and may be constituted. In this case, at the time of manufacture of a metal carrier 
(MS), it cannot be overemphasized that the spreading activities of the wax material to the 
contact surface parts of a metal honeycomb structure (H) and a metal casing (C) are 
omitted. 

[0045]The mode which constitutes metal honeycomb structure (H) to the peripheral part of 
the above mentioned honeycomb structured body with the application of band-like (belt 
shape) wax material foil will call it temporary stop immobilization, in view of the viewpoint of 
manufacturing a metal carrier (MS) in a next process so that clearly from having described 
above. In the above mentioned temporary stop immobilization, a metal honeycomb 
structure (H) can be constituted instead of band-like (belt shape) wax material foil with the 
application of other temporary stop material (for example, wire material etc.). It is good also 
as a metal carrier (MS) at the time of manufacture of a metal carrier (MS) to remove said 
temporary stop material, for example, replace by belt shape wax material foil, and adhere a 
metal honeycomb structure (H) and a metal casing (C) via said belt shape wax material foil. 

[0046]ln this invention, as for each spiral open tube (t) which constitutes a metal 
honeycomb structure (H), wax material may be beforehand applied or plated by the desired 
region. What is necessary is just to use this kind of spiral open tube (t) with which wax 
material was applied or plated beforehand with a desired gestalt. The application is 
illustrated below. 

[0047](i)., while converging the beforehand spiral [ with which wax material was applied or 
plated at the desired region ] open-tube (t) of a desired number (union) and attaching this 
convergence object (honeycomb structured body) to close in a metal casing (C), Heat-treat, 
both components (a metal honeycomb structure and a metal casing) are made to unify, and 
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a metal carrier (MS) is manufactured. 

[0048](ii). converge the spiral open tube (t) of a desired number with which wax material 
was applied or plated beforehand in the desired region (union), heat-treat this convergence 
object (honeycomb structured body), carry out wax junction, and manufacture a metal 
honeycomb structure (H). Subsequently, in order to manufacture a metal carrier (MS) from 
said metal honeycomb structure (H) by which wax junction was carried out, Attach said 
metal honeycomb structure to close in a metal casing (C), and diametral shrinkage 
machining (spinning) is carried out by press (press) shaping or roll forming with a metal 
casing, What is necessary is just to manufacture the metal carrier (MS) which both 
components (a metal honeycomb structure and a metal casing) unified firmly. 
[0049](iii). in the process of said (ii), it is needless to say that welding processes, such as 
electric resistance welding, laser beam welding, and electron beam welding, may be 
applied on the occasion of adherence of both components (a metal honeycomb structure 
and a metal casing). 

[0050]ln this invention, the mode of the wax material supply to the desired region of each of 
said spiral open tube (t) may manufacture a honeycomb structured body with a spiral open 
tube (t), and may supply wax material by spreading or plating after that. That is, the spiral 
open tube (t) of a desired number is converged (union), dipping treatment of this 
convergence object (honeycomb structured body) is carried out, for example into the 
aqueous slurry (aquosity dispersion liquid) of wax material particles, and wax material is 
applied to the desired region of a convergence object (honeycomb structured body). The 
usage pattern of the convergence object (honeycomb structured body) in which the above 
mentioned wax material was supplied to the desired region should just follow said (i) - (iii). 
[0051 ]ln the honeycomb structured body which converged the spiral open tube (t) of the 
desired number of this invention, and manufactured it, When adhering and using the 
desired region as a honeycomb structured body (H), it is needless to say that it is not 
limited to the above mentioned wax conjugation method, but the means for detachable of 
requests, such as welding and mechanical adherence, can be applied. For example, the 
spiral open tube (t) of a desired number may be converged, a honeycomb structured body 
may be formed, the end face part of said honeycomb structured body may be welded, and 
the last metal honeycomb structure (H) may be manufactured. 
[0052] Drawing 4 shows the partial transverse-plane enlarged drawing of the metal 
honeycomb structure (H) of the first embodiment of this invention. Each spiral open tube (t) 
which is the minimum members forming of a metal honeycomb structure (H) is allocated in 
the maximum dense state, contacting mutually in a contact point (tc) so that it may be 
illustrated. Since the sectional shape of each spiral open tube (t) is an approximate circle 
form, in the basis of the maximum dense arraying structure an exhaust gas passage, (i). 
the inner space part (td) of each spiral open tube (t), and (ii) ~ it is needless to say that . 
each spiral open tube (t) serves as an outside space part (te) except the contact point (tc) 
which contacts mutually. In the metal honeycomb structure (H) of this invention, it is 
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needless to say that the catalyst for exhaust gas purification is supported by the surface of 
each spiral open tube (t) which constitutes the above mentioned exhaust gas passage. 
[0053]ln this invention, each of said exhaust gas passage (td, te) constitutes not the system 
blockaded by existence of a spiral shape slot (tb) but the system opened wide. If another 
word is carried out, each exhaust gas passage (td, te) will be a thing of the structure which 
was mutually open for free passage, and exhaust gas will be efficiently mixed, stirred and 
turbulent-flow-ized in the inside of a metal honeycomb structure (H). The stirring effect of 
the exhaust gas in the above mentioned exhaust gas passage is explained in detail by 
drawing 5 mentioned later. 

[0054] Drawing 5 - drawing 6 are the figures explaining the predominance of the metal 
honeycomb structure (H) using the spiral open tube (t) of this invention. Only three of the 
1st - the 3rd spiral open tubes (t 1 - 1 3 ) of a metal honeycomb structure (H) with which 

drawing 5 is shown in drawing 3 are shown. As shown in drawing 5 , the exhaust gas which 
passes through the inside of a metal honeycomb structure (H), seeing to an exhaust gas 
passing direction (F) — (i) - the ingredient (Fa) which goes the inner space part (td) of . 
each spiral open tube (t), and (refer to drawing 4 ) straight on. (ii). via the spiral shape slot 
(tb) of each spiral open tube (t), The ingredient (Fb) to which said rectilinear-propagation 
ingredient (Fa) of an adjoining spiral open tube (t) turns mutually, (iii). the ingredient (Fc) 
which goes straight on the inside of the outside space part (te) (refer to drawing 4 ) formed 
when each spiral open tube (t) contacts and is allocated although not illustrated for graphic 
display clarification, (iv). the ingredient (Fd) around which the rectilinear-propagation 
ingredient (Fa) of each spiral open tube (t) turns to said outside space part (te). (v). contrary 
to said (iv), the rectilinear-propagation ingredient (Fc) in an outside space part (te) is 
shunted toward the ingredient (Fe) etc. around which it turns to the inner space part (td) of 
each spiral open tube. In the inside of a metal honeycomb structure (H), the catalytic 
reaction of exhaust gas and the supported catalyst for exhaust gas purification is promoted 
by various kinds of above mentioned diversion-of-river ingredients, and the 
decontamination capacity of exhaust gas improves by them. 

[0055]Since exhaust gas advances in the inner space part (td) of a spiral open tube (t), 
circling in the surroundings of an axis line as this invention is shown in drawing 7 mentioned 
later, For example, the diversion-of-river (Fb) ingredient of said (ii) and the diversion-of-river 
(Fd) ingredient of (iv) become conventional technology with the big thing which is not seen. 
Various kinds of above mentioned diversion-of-river ingredients can be attained without 
raising back pressure. This means not reducing efficiency of an internal-combustion engine, 
and has an important meaning. 

[0056]ln the metal honeycomb structure (H) of this invention, the big heat stress generated 
inside is effectively absorbed and eased under the structure of the spiral open tube (t) of 
this invention. By existence of a spiral shape slot (tb), especially this is because each of a 
spiral open tube (t) can change freely at the time of heat stress impression, and its 
endurance of a metal honeycomb structure (H) improves substantially. If another word is 
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carried out, in the metal honeycomb structure (H) of this invention, the film out phenomenon 
(with heat stress, the central part is a phenomenon which jumps out outside, and is also 
called scoping phenomenon.) of the central part in which conventional technology 
encounters can be prevented effectively. Said film out phenomenon is repeated, for 
example under cold and hot cycles, such as a stop of the internal-combustion engine of a 
car, and an operation, and are a metal carrier (MS) and a thing which spoils especially the 
endurance of a metal honeycomb structure (H) greatly. 

[00571 Drawing 6 is a figure explaining the difference of the metal carrier (MS) using the 
metal honeycomb structure (H) which comprises a spiral open tube (t) of this invention, and 
the metal honeycomb structure (hT) which comprises a conventional flat foil (1) and wave 
foil (2). In order for the metal honeycomb structure (H) of this invention to converge on the 
maximum dense state (union) and to manufacture the approximately cylindrical spiral open 
tube (t) of a desired number, the area of the contact part to which each spiral open tube (t) 
contacts mutually becomes large. However, the area of said contact part can be decreased 
by the spiral shape slot (tb) allocated by each spiral open tube (t). On the other hand, in the 
metal honeycomb structure (H') which comprises a conventional flat foil (1) and wave foil 
(2), although there are few contact parts of both foil material, both foil material is seen to 
the shaft orientations of a metal honeycomb structure (H'), and contacts surface state. The 
state where it described above is illustrated by drawing 6 . 

[0058]From the above point, the effective area rate for supporting the catalyst for exhaust 
gas purification of each spiral open tube (t) is not inferior in the metal honeycomb structure 
(H) of this invention as compared with the metal honeycomb structure (H 1 ) using the 
expensive conventional plate-like belt material and corrugated panel-like belt material. This 
means excelling in economical efficiency. Since a spiral shape slot (tb) exists, the metal 
honeycomb structure (H) of this invention is excellent in absorption and relaxivity of heat 
stress. For this reason, as compared with the soldering intensity required of the 
conventional metal honeycomb structure (H'), even if it is quite low soldering intensity, 
endurance can be held. Thereby, reduction of the usage fee of expensive wax material can 
be carried out conventionally. 

[0059]said point carried out - in addition, the conventional metal honeycomb object (H') can 
be made to reveal the outstanding effect of the following which is not seen in the metal 
honeycomb structure (H) using the spiral open tube (t) of this invention 

(i) . seeing to an axis line direction, and, since exhaust gas advances circling in the inside of 
each spiral open tube (t) when each of a spiral open tube (t) is observed by existence of a 
spiral shape slot (tb), It mixes and stirs efficiently and contacting efficiency with a carried 
catalyst is improved. This brings about improvement in exhaust gas decontamination 
capacity. 

(ii) . without raising back pressure for exhaust gas flow inside a metal honeycomb structure 
(H) by existence of a spiral shape slot (tb), as explained with reference to said drawing 5 , 
efficiently, mixing, diffusion, and since it can turbulent-flow-ize, exhaust gas 
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decontamination capacity can be raised. This brings about miniaturization of a metal 
honeycomb structure (H). 

(iii). the big heat stress generated inside a metal honeycomb structure (H) can be made to 
absorb and ease efficiently in said spiral shape slot (tb) by existence of a spiral shape slot 
(tb) This brings about the large improvement in the endurance of a metal honeycomb. 
[0060]ln this invention, the metal honeycomb structure (H) for supporting said catalyst for 
exhaust gas purification is attached to close in a metal casing (C), and it adheres and let it 
be a metal carrier for exhaust gas purification (MS). The above mentioned metal casing (C) 
accommodates a metal honeycomb structure (H) in an inside, and adheres, both ends carry 
out an opening, and any restrictions will not be received if it is a thing of the same shape as 
the sectional shape of a metal honeycomb structure (H). that is, circular so that it may be 
shown in the thing of shape which made the transverse-plane (section) shape of the metal 
honeycomb structure (H) agree, for example, drawing 10 mentioned later, — it may not 
come to see but may be a thing of the odd shape of racetrack shape, an ellipse form, a 
polygon, and others. As a material of the above mentioned metal casing (C), 25%Cr-20% 
nickel stainless steel (SUS310S), and the belt material (1, 2) which constitutes a metal 
honeycomb structure (H) and heat resisting steel (20%Cr-5%aluminum system) of the 
same kind may be used. Or the metal casing of what was made into the dual structure 
which is rich in heat-resistant corrosion resistance, and the dual structure which used 
ferritic stainless steel for the inner part, and specifically uses austenitic stainless steel for a 
lateral part may be used. 

[0061] Drawing 7 - drawing 8 are the figures showing the modification of the spiral open 
tube (t) which is a minimum configuration member of the metal honeycomb structure (H) of 
this invention. In particular, drawing 7 - drawing 8 explain the mode from which winding to 
axis line (X) of a spiral shape tube body part (ta) and a spiral shape slot (tb) and a 
translation direction differed in each spiral open tube (t). 

[0062]ln the physical relationship of a graphic display, like said drawing 2 , the spiral shape 
tube body part (ta) and spiral shape slot (tb) of the spiral open tube (t) of drawing 7 are 
formed so that it may wind in the direction of the upper right from the lower left to spiral 
shaft (X). Hereafter, in this invention, the spiral open tube (t) shown in said drawing 7 is 
called right hand wind coil time spiral open tube. 

[0063]ln the physical relationship of a graphic display, the spiral shape tube body part (ta) 
and spiral shape slot (tb) of the spiral open tube (t) of drawing 8 are formed so that it may 
wind in the direction of the upper left from the lower right to spiral slot (X). Hereafter, in this 
invention, the spiral open tube (t) shown in said drawing 8 is called eft-hand-wind-coil time 
spiral open tube. In the above mentioned left winding spiral open tube (t), exhaust gas is 
guided at the spiral shape tube body part (ta) by which the eft-hand-wind-coil time was 
carried out, it sees the inside of a spiral open tube (t) in the axis line (X) direction, and it 
advances, rotating anticlockwise (counter clockwise). In this invention, it is also needless to 
say that using the spiral open tube (t) of the above mentioned direction of a right hand wind 
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coil time of drawing 7 can use the spiral open tube (t) of the direction of an eft-hand-wind- 
coil time of drawing 8 . 

r00641 Drawing 9 is a figure showing another modification of the spiral open tube (t) which is 
a minimum configuration member of the metal carrier (MS) of this invention. Drawing 9 (1) 
shows the spiral open tube (t) of the completely same structure as said drawing 2 and 
drawing 7 . Drawing 9 (2) shows the spiral open tube (t) of a mode with which a part of the 
edge contacted or overlapped mutually, when plate-like belt material is made to wind and 
advance side by side and a spiral open tube (t) is constituted. Said part contacted or 
overlapped is shown by (to) among the figure. The spiral open tube (t) which has the above 
mentioned overlap part (to) should make small formation of the above mentioned overlap 
part (to) as much as possible, in order to reduce the effect of the above mentioned 
versatility revealed by the spiral shape slot (tb). in said meaning carried out - said - it 
carried out - "~ most edges of plate-like belt material do not polymerize mutually - as (it 
does not overlap - as) — " - the term to say should be interpreted. This is because it 
becomes difficult to desire a operation effect of mixing of exhaust gas, stirring, and 
turbulent-flow-izing, when the above mentioned contact or overlap part (to) continued and 
exists in the overall length of a spiral open tube (t). 

[0065]Although it relates to the above mentioned contact or overlap part (to) in this 
invention, the spiral shape slot (tb) of a spiral open tube (t) - infinite - it is small (zero), 
even if it is a case where it approaches, the width (wb) of (spiral shape slot (tb [ namely, ]) - 
- infinite -- it is small (zero) - even if it is a case where it approaches, when) and said spiral 
shape slot (tb) exist, a metal honeycomb structure (H) becomes a thing of flexible structure, 
and can hold absorption and relaxivity of a certain amount of heat stress. However, as 
described above, it is hard to desire a operation effect of mixing of exhaust gas, stirring, 
and turbulent-flow-izing, and it becomes. 

[0066]The spiral open tube (t) which is a minimum configuration member of the metal 
honeycomb structure (H) of this invention is not limited to the thing of structure which made 
the plate-like belt material of one long picture and request width (wa) rotate and advance 
side by side to an axis line, as shown in drawing 2 . Although not illustrated, in the spiral 
open tube (t) of this invention. Keep the interval ( wb^ wb 2 , wb n ) of a request of the 

plate-like belt material of two or more (n **) long pictures and request width ( wa^wa^ 

wa n ), and axis line (X) is received simultaneously. It should be understood that the thing of 

the structure made to wind and advance side by side is also included. The above 
mentioned width ( wa r wa 2 , wa n ) and interval ( wb r wb 2 , wb n ) may be a thing of a 

different size, even if each is a thing of the same size. Even if the plate-like belt material of 
two or more long pictures is a thing of the same construction material and is constituted 
again, it is a thing of different construction material and may be constituted. 
[0067] Drawing 10 is a figure explaining the modification of the transverse-plane (section) 
shape of the metal carrier (MS) of this invention. That is, drawing 10 is the front view which 
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omitted a part of metal carrier (MS) of this invention. In drawing 10 , the spiral shape slot (tb) 
which should be shown in the end of each spiral open tube (t) is omitted for graphic display 
clarification. The metal carrier (MS) of this invention and the metal honeycomb structure (H) 
which is especially the main component converge, and the desired number of the spiral 
open tube (t) of a narrow diameter is constituted. For this reason, a transverse plane or 
sectional shape can manufacture the metal honeycomb structure (H) of desired shape 
efficiently and economically so that it may be illustrated, in drawing 10 - respectively -- a 
circle configuration and (b) show the shape of an ellipse (racetrack shape), (c) shows 
triangular shape, and, as for (a), in (d), front shape shows the metal honeycomb structure 
(H) of rectangular shape. Therefore, it is needless to say that the front shape of a metal 
carrier (MS) also becomes what imitated said shape. It is a thing needless to say that it may 
be a thing of the desired shape which the transverse-plane (section) shape of the metal 
honeycomb structure (H) of this invention was not limited to the thing of drawing 10 , for 
example, suited the space space of the exhaust system of a car. 

[0068] Drawing 11 attaches to close the metal honeycomb structure (H) which converged 
(union) and constituted the desired number of the spiral open tube (t) of said narrow 
diameter in a metal casing (C), It is a figure explaining the adherence mode of both 
components (a metal honeycomb structure part and a metal casing part) when adhering 
and manufacturing a metal carrier (MS). 

[0069]When adhering both components (a metal honeycomb structure part and a metal 
casing part) and manufacturing a metal carrier (MS), in this invention, it can adopt in this 
industry as said means for detachable (method) without any [ all the publicly known means 
for detachable (method) ] restriction. Drawing 1 1 should understand it as an example of 
said means for detachable. It is shown that drawing 1 1 (a) adhered by junction in which 
both components (H), i.e., a metal honeycomb structure, and a metal casing (C) will field 
(4) Smell and shine, and it is shown that drawing 1 1 (b) was fixed by a caulking or spinning 
with a press in the field (5). 
[0070] 

[Effect of the lnvention]The metal carrier for exhaust gas purification of this invention (MS) 
has the greatest focus in the point which adopts the metal honeycomb structure (H) of a 
new structure which is not in the former as the main component. Namely, the metal 
honeycomb structure (H) which are the main components of the metal carrier (MS) of this 
invention, The metal honeycomb structure (H 1 ) which converged (union) and manufactured 
the narrow diameter pipe of a metal honeycomb structure (H') or the simple structure 
manufactured using a conventional flat foil and wave foil is a new thing which completely 
differs in structure. 

[0071]Especially the metal honeycomb structure (H) that are the main components of the 
metal carrier (MS) of this invention, It is what comprises the honeycomb structured body on 
which the spiral open tube (t) of the desired number was converged (union), Said each 
spiral open tube (t) receives an axis line in (1). request width and the long plate-like belt 
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material of light-gage metal, Are a thing of winding which placed the space part of request 
width and made spiral shape rotate and advance side by side so that the greater part of the 
edge may not polymerize mutually (it does not overlap like), and it is constituted, (2) It has 
the feature, without comprising a spiral shape slot (tb) which comprises . (ta), i.e., the spiral 
shape tube body part which comprises Maehira tabular belt material, and said space part. 
[0072]By the structure of the spiral open tube (t) which is the above mentioned minimum 
configuration member of a metal honeycomb structure (H), the metal carrier (MS) of this 
invention can have the outstanding effect which is not in the former. That is, the outstanding 
effect which is not in the former as shown below can be made to reveal especially in the 
part of the metal honeycomb structure (H) which is the main component. 
[0073]Without raising back pressure, it can mix and stir and exhaust gas flow can be made 
to turbulent-flow-ize efficiently by existence of the spiral shape slot (tb) of a spiral open tube 
(t) in the inside of a metal honeycomb structure (H). This means raising the purification 
efficiency of exhaust gas, without reducing the efficiency of an internal-combustion engine. 
Miniaturization of a metal carrier (MS) and a miniaturization can be attained in relation to an 
improvement of the purification efficiency of said exhaust gas. 

[0074]The spiral open tube (t) which is a minimum configuration member of the metal 
honeycomb structure (H) of this invention is excellent in the temperature-up (warming up) 
characteristic, considering the structure. This collides with all the edges of the both sides 
covering the overall length of the spiral shape tube body part (ta) of the structure where hot 
exhaust gas made the spiral shape of the spiral open tube (t) wind and advance side by 
side, It is because the part concerned serves as the temperature-up starting point and 
temperature up of the spiral shape tube body part (ta) is carried out an instant and on the 
whole for this reason, therefore, the metal honeycomb structure (H) of this invention which 
was made to concentrate the desired number of said spiral open tube (t), and was 
manufactured is markedly boiled as compared with the conventional metal honeycomb 
structure (H'), and is excellent in the temperature-up (warming up) characteristic. Excelling 
in the above mentioned temperature-up (warming up) characteristic has an important 
meaning in view of the problem of the low exhaust gas degree of purification at the time of 
the cold start of an internal-combustion engine (at the time of engine start). The problem at 
the time of the above mentioned cold start, Temperature conditions with catalysts for 
exhaust gas purification optimal at the time of a cold start supported by the wall surface of 
the metal honeycomb structure, such as Pt, Pd, and Rh, are not reached, Toxic substances 
discharged from an engine, such as CO (carbon monoxide) and HC (hydrocarbon 
compound), are emitted into the atmosphere, without hardly being purified, and this point is 
going to be made into the object of regulation from a viewpoint of prevention of pollution. 
[0075]The heat stress generated inside a metal honeycomb structure (H) can be made to 
absorb and ease effectively. Although this is dependent also on the mutual adherence 
method (mode) of each spiral open tube (t), When the composition of each spiral open tube 
(t) is found in micro, It is because each spiral open tube (t) serves as flexible structure by 
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existence of a spiral shape slot (tb) in the direction which intersects perpendicularly with an 
axis line direction and this, and is for absorbing and easing said heat stress according to 
the modification. When the composition of each spiral open tube (t) is found in micro, the 
spiral shape tube body part (ta) of a spiral open tube (t), It is because it can change so that 
the flute width (refer to wb and drawing 2 ) of the spiral shape slot (tb) which sees to an axis 
line direction and is located before and after that at the time of heat stress impression may 
be narrowed. The advantage of excelling in absorption / relaxation characteristic of the 
above mentioned heat stress is very important for the endurance of a metal carrier (MS). 
[0076]The metal honeycomb object (H) which are the main components of the metal carrier 
(MS) of this invention makes the spiral open tube (t) of a desired number contact the 
maximum dense state densely, and is constituted. However, since mixing of exhaust gas, 
stirring, and turbulent flow-ization are promoted by existence of a spiral shape slot (tb) and 
exhaust gas decontamination capacity improves, in this invention, reduction of the use 
number of the spiral open tube (t) to be used can be carried out. This realizes 
miniaturization of a metal honeycomb structure (H), and economical efficiency. 
[0077]When manufacturing a metal honeycomb structure (H), the usage fee of the 
expensive high-temperature-service wax material applied to adherence of each spiral open 
tube (t) is reducible by existence of a spiral shape slot (tb). 

[0078]The metal carrier for exhaust gas purification (MS) which adopted the metal 
honeycomb structure (H) of the special structure which was excellent in the exhaust gas 
purification characteristic, endurance, and economical efficiency by this invention is 
provided so that clearly from having described above. 



[Translation done.] 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2.**** shows the word which can not be translated. 
3.ln the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 

[Brief Description of the Drawings] 

[Drawing 1 1 It is the perspective view of this invention which omitted a part of metal carrier 
[ like ] (MS) the first operative condition, and saw through the part. 
[Drawing 2] lt is a top view of the spiral open tube (t) which is the members forming 
(minimum configuration member) of the metal honeycomb structure (H) applied to the metal 
carrier (MS) of drawing 1 . 

[Drawing 3] lt is the perspective view which omitted a part of metal honeycomb structure (H) 
which the desired number of the spiral open tube (t) of drawing 2 was converged, and was 
constituted. 

[Drawing 4] lt is a partial expansion front view of the metal honeycomb structure (H) of 
drawing 2 . 

[Drawing 5] lt is a partial perspective view of the part where three spiral open tubes (t 1 - t 3 ) 

which constitute the metal honeycomb structure (H) of drawing 2 converged. 
[Drawing 6] It is a figure explaining the difference of the metal carrier (MS) using the metal 
honeycomb structure (H) which comprises the spiral open tube (t) of this invention, and the 
metal carrier (MS) using the metal honeycomb object (H') which comprises a conventional 
flat foil (1) and wave foil (2). 

[Drawing 7] lt is a figure explaining the structure of the spiral open tube (t) of drawing 2 , and 
the relation of exhaust gas flow. 

[Drawing 8] It is a figure explaining the structure of the spiral open tube (t) of other modes of 
this invention, and the relation of exhaust gas flow. 

[Drawing 9] lt is a figure explaining the structure of the spiral open tube (t) of the mode of 
further others of this invention. 

[Drawing 101 It is a figure explaining the transverse-plane (section) shape of the metal 
carrier (MS) of this invention. 

[Drawing 1 1 T It is a figure explaining a means for detachable (method) when making the 
metal honeycomb structure (H) and metal casing (C) of this invention adhere and 
manufacturing a metal carrier (MS). 
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[Drawing 12] lt is a perspective view of the members forming (a flat foil and a wave foil) 
used for manufacture of a metal honeycomb structure conventional winding type. 
[Drawing 13] It is a perspective view of the metal carrier (MS) which comprises winding type 
a conventional metal honeycomb structure (FT) and metal casing. 
[Drawing 14] lt is a front view of the conventional metal carrier (MS) of drawing 13 . 
[Drawing 15] ln the metal honeycomb structure (hT) constituted with the conventional narrow 
diameter pipe (tube), the perspective view of the narrow diameter pipe (f) which is the 
members forming is shown. 

[Drawing 16] lt is the perspective view which omitted a part of metal carrier (MS) using the 
metal honeycomb structure (H f ) constituted from a narrow diameter pipe (f) of drawing 15 , 
and saw through the part. 

[Drawing 17] lt is a front view of the metal carrier (MS) of drawing 16 . 
[Description of Notations] 
MS Metal carrier 

H Metal honeycomb (this invention) structure 

t, t , t 2 , ....tn Spiral open tube 

ta Spiral tube body part 

tb Spiral shape slot 

tc Contact point 

td Inner space part of each spiral open tube 

te Outside space part of each spiral open tube 

to Overlap part 

X — an axis line 

wa Width of a spiral tube body part 

wb Width of a spiral shape slot 

D Outer diameter of a spiral open tube 

F Exhaust gas passing direction 

Fa and Fb Diversion-of-river ingredient of exhaust gas 

H' Metal honeycomb (conventional technology) structure 

1 Flat foil 

2 Wave foil 

3 Cell (exhaust gas vent way) 

4 and 5 Adherence part 

V Small tube (conventional technology) tube 



[Translation done.] 
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ttfflLfc^^^ = *A«itft: (H') timKOhO 

-eh*), a>o, (Hindsight ) 

-e, *^pjco{ie-^tt d*SEffiic*ti-2.ffiatt) *h 

W>t>45^?^=*A«ft* (H') (B15-8 
1 7#$) OAflsW*SWrt*Sr*4^fii J **. £• 

£5 ft (H ' ) ©^o^wA 

[0019] 1 . ftMBg 6 3- 1 3 6 8 4f 

miE^f i "3 fc'J*«©£**© 

i).ME^ < fOM4SESr ; E:© < fW*lfiH-WWiDJE^ 
Sic J:0 irttc, SStXte^&tttf**-? 



(4) 9- 1 5 5 2 0 1 
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[00 2 0] 2. #HB86 3-2 7 3 5 1 1% 
(i).SWW^5l5»Lfc^ryi'Xif?r > ±®(D 

&Wiffl<§ ©ffcfcfcgAU (ii).&WUlDIKJ: OWffi 

(iii).ft<^-C\ jjffjfc®* £ fcSJW U (i 
v).JElc, iQGAjftfttt«^*fl#ft (Xtt«Wfc¥ 

10 tf^fcgilJBSfcoKii^&BBjFLT^*. MBS 

£3tfc, JSSfi-"5 c fc lw i !) lift SJUtfc ©-?*>!>, * 
fc£*»tt®ft:H:, ^~#-M»5£#©:ft (ir/v) tWK 
■f-5£M£?l(S1-5 9 , ffifS(iv)XS^*5V^t: 

^£W&££;h,3fc©TNfc< Tfifcfe&^k©^fe3. 

T v ^ -5 * r y ;* m V £ &) - i z X * 5 c a« T* 

feu, ;:©£*&?& T^tbtt£W-f£&*$, 

20 [ 0 0 2 1 ] 3 . 3-34 9 80-g- 

(D. 7.Ty\s7-m\c£ *}^tt>&m£tiizM,&m&&ti 

9»rBai*l/4£ATfc*'>S*, (iii).ft 
V^T% @fSO*S^9JWfU. (iv).JEt, ^iiJ»W 

BS63-27351 7 ■^•(CMji'f 5 tdT'feSo BUlHtl 

[0 0 2 2] 4 . !(#WBS 6 3-3 1 5 1 50t 
(i). iHAtt*»o^H*!<0^iSfc©jWtf 5 f+fti" 

tt<t»)^LT^^/WN=*AlS5gft:t U (i 

ftWiWWSrftSStiO-ftitUtt© (^!l^(i^lflBS5 
2-2 4 6 1 6-^) fcttRLT, tttf-tifetfSSrafBO 

[0 0 2 3] 5 . #^Bg 63-3151514 

(i).W^JR^#ic^fll c ^Slc5^#ftlcJ: 9^ 
50 jRi-Sfcfctt, *©*micA*/<^Kt:*5W-»fCB 
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t©fi v «<fft LTffiWft-OJ: Sftffii&TWv^JMf© 

[0 0 2 4] 6. #M¥3-7 2 9 5 4# 

(i).£*t ^i^^i^lgfe^i/^ft,!;') io 

x b u- (gofiCftfliit) ©totfc 
L«fc5 ii--5t>rox*fc5o BP*>» »*?ft4Kff Srfflffl t 20 

■So 

[0 0 2 5] L^LfttfSfc. itufELfc&aw^MfSii© 
Jjsfll^-cx-y ( t ') SrfiJffl L7£^*SWI±> *BSf-3. 
-7* (t ') H±&*©ft8E&ffi:i:£«*£*"C** 
/WN=*Aflfiifr (H') kirZtctb. W%.tfX<Dmt 30 

tWT-fo 1 ?, A>o, W&f-^-rf (t ') ©iUlCf£i*]£l5 

[0 0 2 6] 

*©$&#* frteffl^A-fift (MS) , 

ft ? fc 4 * iWb ffl ttliE * 4 ^ © 

^.^;WN=*M#3tft: (H') ©KIM-S^ *J3feS*t- 40 

*©mlfBbfc riHt/tj tt»fffiSr«K3Wg^»-y. (M 

itfW&fcftSrJ:, t£oTis5ttfg©^^M§ft (M 

S) asftfeftSci: fcHi^ttiLfc. 50 



1 5 5 2 0 1 
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[0 0 2 7] gpib, SulE^^V7/^©^--7 e V^3.- 
7*fc»;£, MS^o*^©*^*^©^^** 

iK ttftii©® 1 ?!^ ^©^^©^^ni^a^t 
ft^i^ic (^gp^fiftO^ftv^.t^ic:) 0fS*l©^ 

©T'fc 1 ?, 

[0 0 2 8] -t It, #3893* e>f±, f)!E$lft#i£©* 

^fltftJ-CWjfcjSAroKlX ' »fcf&*» ft^©^f-*5V^ 
[0 0 2 9] #3PJtt> H^fBSPatr^-^^tT^S 

■k.tototP/Vs^-jiMR&ft (H) Sr±5ft«j*5*i: 
-t-4**/H§ft (MS) (^M1-5t.©T*fe l 3, *389lK. 

/uSfr (MS) i«SWSH5. 
[0 0 3 0] 

v^i 5 HBffM*l©SMa5Srg'' N 'C^^^ 7/v^t-#lEl^ 

tt^-a-^*(WB (ta) twffig.ffl&frb&ZX'^ 

y/^mU (tb) 9^*- 7"^- 

7* .( t) Sr*/h«JsK*Stti: d^o, (ii). 

itIIE^/^7/wt-^yfa-^ (t) ©EffS#S6: (t 

, +ti + t. ; nn2&.h<DmW) 

T »fP L- tz^ - 13 A«5t* lc X U t ©T fo 5 , 

[0 0 3 1 ] 

*«**HE*#JRLT#U<IMH-5. ftfc\ #^?« 
«|2l*© 1 b©l-PS^*^ft'' % -i«'' N 5* _ e'l>ftV , »Ci: 
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[0 0 3 2] iai~H4(i > #3PJ£>S§— %MM0)t 
*/M§# (MS) ©«j«SrRMi-5B|-C*>5. Hltt, 

*«w©sb— msffi*©^^^fi<* (ms) <D&®mv 

hZo lilt f£3feafif'©flillB0 1 6 

ft (MS) fcafflSftfc**^'^***®* (H) © 
(*/h«J*SlW) T*fc5IB&R^W^^M7/l' 
(t) ©¥ffil3**1~. H3fi, El 2 
<DX/<4 y A'-%—rf"y : 5~=>-—~7 (t) ^BrS*^, SjK 
(HtJtO (H) <0«4 

(H) ©-ffiffiO— g5fe^Effim^^1-. 
[0 0 3 3] IS 1 iL7F$tl&£ SK, #36E©B-*Jfi 
licy^/Hift: (MS) tt, 8¥L<tt«*1-5@fa* 

^•oBffMS©^-" 5 ^ -fyf-a.— -? (t) coBfrM 

#§C (t, +t, + t. ; nf±2fi(±©g$:) £ 

(H) , RTfimtt* 9fr^=-*J*WfcW (H) Srfl.'S-t- 
i/V^ (c) t^bfllfiK^^^'bOTfc 

[0 0 3 4] B2^H3it buIS^— 5lififtfll<o^ ^ 

fefr (MS) (D»ift«)fcfttafflS*t5^^^^*A 

flliifc (H) ©«j*Sr-lftMi-5 0Tfc5c 

7«^/WN=*A#Jgft: (H) tt, »&RlSMfc9*'* 
>f?/^*- yyf^-y (t) (0 2#Bg) coF^S4-» 

(t, +t 2 4- t. ;ntt2Kl^i») 

CIS*) UTKf^Ufc^^/WNn*Afltifft: (B3# 
UK) TMftSSftSfc 5 «, **>\ B30^/w^ 
#-Mf*itfr (H) OJBffigBICfcV^ t^^7M- 

/yf^-y (t) ©«(BttH*W«ft*0*:»tjE1»fc 
tt^£ttTV^V\, IE«fcl::tt;*'<>f (tb) 

[0035] ^^-fc^x, stjls^^/WN^*A«ii 

ft (H) ©ft/hMS#ffc5-*^^^V 5/^-^ 
>i-zL-7 (t) tt, H2fc«3*i5J:5fc, (i).0ra 

(X) ttEKa^U^J:5K (¥S*tt»*t 

i). J:DA#ttKtt, WB¥««**t^b**^^5 
>utt^3.-y**WB (ta) ttEaH»i»6*5^ 

'M^jRjfWB (tb) fc^fewrts^sfco-efcs. 

[0 0 3 6] EUtC&l^T, Ts/^yfVir— 71/*? a.— 

y (t) <DR5Ett, WaKRJE-f*ttfJ:V\ *3BMK*3 
V N T , ^AVy/^f^-^ffl (ta) OWS/^ 

(x) *iRjfc*fc*iiid^oafcii»^©« (wa) , at* 

7^7/« (t b) <^H^H (X) 

0i»oiKi»^©« (wb) tt, #-<rgratRS-*"*itf 



(6) #K)3p9-l 5 5 2 0 1 
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JELfc*'^ 5/u*tf-3.— ^*<WB (t a) co*g (w 

a) tt, ^AVy^-T'yfa-y (t) Sr fitful" S 

f:fei:ftffi^5¥W (tt»B*m) 

^^-^ftgB (ta) OB^^7^ttfa-^ 
^7^fa-y*(W (t a) 0« 

(fcHISTO) ©«i J *L< tttV^*-et>*^C 
10 [0 0 3 7] *J5Wfcj8V^T, iMB*'<-f 

■j^qm (t a) (x) \zSfrtZfi& 

titf, ttftft (X) l:#LTTS*ttt*:^^7^ 
lc*|§l-r5ftfl[tt, 0fatK*tixtf«tv\ 4fc, #3i§ 
9l<OX'<4 y =l— zf (t) Ic^vm:, 

^yjisftmn (tb) (wb) tt, taiBsps^ff** 

co^/<-r 7 /Witt) §9*1" ftBot©t*o 
[0 0 3 8] **Wt*3V^T, ^/^y/vt-^yfa 

20 (t) tf)Sfa*ft (ti + tz+ t. ; ntt2 

-tZ>k%. #^^7^*-^fa-^ (t) 
-^*ftSU (ta) 

y^-y (t) tOB!ra**«:**S*fc4:#t^a- 
(t a) ft©^/M5^-^yfa-^ 
(t) ©^/^7^ttiW (tb) tt:**>&£ft^J:5 

-Kttfctt (wa) > (wb) ©*fl=3J5*JS SixS^i: 

(tb) tt, a^ffi^fcVNTS^^^ 5:^, 

a«ft1-5±-e, fc5V^tt^^/V/^^*i^«^ft (H) 

(t) c!>fll*ti3v^-ctt!^J^ 1 ^>©-e*>5. 

[0 0 3 9] fiJELfcCti^, (wa) t (wb) <D 
ffi*tM#tt, (wa) > (wb) >0, fo5V^ttl> 

(wb) / (wa) >0©*fl=4:WJ6i-SJ:5»wJK3tS 

40 -fv^*---? (t) co ^/<>f 9A-«:>a-y*(WB (t 

a) OfB (wa) tt, Wx.fi 1. 0mm~l 5mmC0 1 
(O^rffiffli-So Sot, ^/M7^*-^a-^ 
(t) *r«iSi-5fc»©WRtt»*ttt, 0. 7-1 0m 

/yfa-/ (t) <D**4yfrWNR (tb) 
(wb) tt, ttELfc^^>f9A'2Rf-a-y#fWB (t 
a) (wa) k©BB»T, ^o#»^^ft«*ftl- 

a^, a*fti-6a*^e>Bfa^ftiEi-*ttf i 

50 [0 0.4 0] *^p^t-t5^T, 7/^7/vt-yyfa 
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-7* (t) <D#t% (d) RTm%*$th. mmc&fc-t 

iUi£\,\ WIE*^ 7 /W-T-v^a.-:/ (t) <£>^ 

H (D) 14, ft*©#|E]^7N&>*/W^;&Afflfi£ft 
(H') o-fe/v (#^#7iI5M) <D*#$tf^lC-C* 

X. < , -^l:imm~5. OmmffcS. 

7/1-;*— TVt^-7* (t) ©ffiffl#iScf4, -iSOggc 

£LT, $&c7)#@^7°©^ Affifft (H 

¥?S (1) tm% (2) ^$iJfflL-fc^*c0ir/V^g^3 

oocpsi (f^yfStoo-fe^t) ©^^/^ 10 

^Alffigft (H ' ) (Ell 2-01 4&m) . 49ft 
ft#)lCf4, LT^iSl. 3~1. 4mm, 

3. 2 mm Oftfcft 1 . 6 mm) £*IJJBU o 0 

mm©»<7)>^/WN=*A($: (H ' ) CDjgir/V^H, 

—7* (t) 7 A-ftifSB (tb) \z$6tf Z>W%%. 

(6]±5r«mbfct§, iulE&?S©¥?fcft (1 ■ 6mm) 
ir^LV^S (D) T'ffa- 
7* (t) W<£ffl#t5cf4, tUIEtifcli^rot^tftSo t 20 

(tb) icfcu-^ffiixfcs^ «#, 

^i^^y^-TV^-:/ (t) ©ffifflftlS 
[0 0 4 1] ft^Wl-fc^T, y/v^t— 

(t) »4, ~ ©a©^/w^;*Af||;i£ft<75ffl 

0) y ^ /Wn = # A ft £S!!{t1- 5 t £ dffiJB $ ixT v > 3 ^ 
f|, (?nA 1 3%~2 5%) , Fe- 

C r 2 0%-A 1 5%&t*cORgH±*7>'t'*£fi, 

(Ce^Y/£i:'©REM) £;DP;tfcSiM£<A*7>a';* 
W£ t\ J¥$^2 0 ym~2 5 0 (imglCW^ftffl. 
£ft5„ WK^tl-A 1 5r^W$*fct0^fc 

^t(Ah O, ) U\, ffilffi 40 

74 7-3>-Wj:t'<DT/\'S.i-fH-Z, Pt, Pd, Rh* 
t'<Dtimtfxmk%f&M£&fti~Z>tzlib<D <7 * y =. 

[0 0 4 2] i?W$\V>7-^4 yjvt— y'^a.— 7" 
(t) 14, BflKtfcBJrSj'Iii^oSROWtt^t-tSrtB^ 
WtLt, m^tt^a (X) <D®«){zm®b^&: 

^ixlc^/NV 7/^*95 (tb) ZMfc-tZz. tt^io 50 



9-155201 
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-7Vt^-7" (t) (4, myH-5=t^ (12 9# 
as) , 3p^^^tt^}c^LT^[il^oafeii$-tir5 

(t) , Bp-b, r¥«#m*t£, *0»«©*»^!J«* 

3-?.-7' (t) £, HHRi-^t-CfcS. 
[0 0 4 3] ftlPJ^&^T, SulB^^M^/V^- 7*V 

^3.-7* (t) OgfrSft^ (ti +t 2 + t. ; 

nf42fiLh©gffc) (MHO LT^=#-M*it» 

^=--7* (t) ©BffS**^*^ (IS*) LT^=* 
*- 7*yf-^-7* (t) ©BffS***** (SB*) tr. 

^ft) i:V^V^ > pt^^WN=*A*itft (H) tESIJ1"5 

ft (h) offlisn, m%\mm&$k<D*'<4 7'^*-? 

(t) fc¥lcft*Ufc:Rtt©fc©t:**U 
m#(4, lu!2^N-*A#igftcr)#1t^;g|5Wi4 5 FfS©B* 

IS^ft) ft. ^^/WN=*A«ifft (H) © 

tlfffift (7*y*— f— x Precursor ) T*fo5tV^C:£ 

[0 0 4 4] ItilEbfcJ; 5 co«o^^/wn=.*a 
«i£ft (H) 14, tfArtr—ifl/ir (c) 
tt, ll^^ixTy ^/v-fift (MS) ir^ixSt^T-ifc 

(H) fi, /N=*A«itfr©*H9»©Blfa*BJiSl[K0fa« 
c7)W (^hW 5?«-fS*»fflU ffiffiflfft (^^ 

■efcottiv^. ^co#^-, ^^^isft (ms) ©»lf£ 

Btlcfcv^T, ^^/w^=*A«igft (H) t^^/v^r- 
(C) oaSffi^S— t355 5*tw^*^li^»&^ 

[0 0 4 5] g|EUfcri:*»e>We>i»©J:5»-. STifE U 

fcafflLT^/WNntf-MSit (H) 4r#j*i-5f6* 
(4, ftlSJ-«V>T^^^ffift (MS) &§Si£1-5fcV> 
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£5. ^A-fift (MS) O^Sfti, W^tfttl 

;Vh^5 5ttfS^^-UT^ ^/w^^i^igft (H) t 
^^/l^-ir-i/Vi/ (C) £@*LT;< ^A-fift (MS) 

[0 0 4 6 ] ^WI-i^T, t< ^^=* Affifft 

(h) 5r«^-r?>=§-^^°-i'7^^— -fyr*.-? (t) 

[4, ^J6?jfS^il-^5«-^a*foS^l4^ s'^^tufc 
14;* 5/^$tifc^.^^'1' yrV$-—7SJ-a.-7 (t) (4, 10 

1*5. 

[0 0 4 7] (i). gfrS^fcro^sbBfa^i^?) 5 

(t) &;*J?C («SH0 U CcD*3>ft (^N=-*A#Jt 
ft) *^^/v^-— »-^' (c) filcJWg-t-atifefc, 

;\<>T-V-y>f) t-MStt^^^fi* (MS) £ 



[00 4 8] (ii). BfS*ic©^»f>frS95ffi{w55 #tf 5 

(t) (tSUO U c©*mft (^=*A«3i 

(H) Sr«fti-*. &^-e, IMBS^S^Sfrfc;**^ 
/N=.*A#itft (H) ft*&jt*A'&tt (MS) £»t 

5l:if4, tuffi^ 9 MHJtft^ ^;v^--» ^ 
(C) rtlrJgigU ^ ^/Hr-v'y^i itl-ffJE (7° 

v-V^) #3£@U:— ftttLfc^ ^/Vjfift (MS) 

1"ftff iv\, 

[0 0 4 9] (iii). ffllS(ii)<07 P t3-lr^^*3V^. W 
fllfifeSSf (^;w^:#Afii£ft&U^?/i^-v':-' 

[0 0 5 0] jfcHSWlcfcv-C, iliE#*^-< yiHr—-f 
yfa-y (t) ©0fS«B&~©5 5##te©ffi#tt, 
^^^M-^fa-^ (t) lei •J'-* — ^^MSif 
ft&SHfU 5 y*U:J: 

yj-^-y (t) u 
*A«itft) «;ttf*5ttW!fr?-©*tt*9!J- 

ft) <&jSS*M£~ ; 5 5***:!fe : ft1"3. flfllEL7t5 5W s 
aMfc~#M&Sftfc**ft (/N=*A#5gft) (Dfijffl 
(4, HUfECi) — (iii) IC«*.tf±'v\ 

[0 0 5 1] *%W<D]%m*&.<0?.<><'( yjv-t-y'^i- 
(t) **mS*T3Kf^Lfc^=*Afl|itft:^*J 
^T, ^©j3lrM$8&$:@3£LT'^#Afl|igft (H) t 



(8) #^¥9- 1 5 5 2 0 1 

14 

£*roBfrM©@*¥&£jgffl1-3 - fc d s T?# 5 

x/q7/vt-/yfi-^ (t) &ft:5!c$-frT^=# 

UT*»0^^/WN=*A«Ji«c (H) SrHflsLTtJ: 
[0 0 5 2] (34(4, 

-^Aflfigft (H) ro-gB3E®td:*iaSr^1-o H^Six 
S<t5t, ^ ^/WN=*i»Sitft (H) <7>ft/jM^ 

0Tfe5€-^^ yfrjr--y"y?-a.-7 (t) 14, S : 
£ (tc) fc*JVN-C«£fcSi*Uft!9«fe***f«-CEM 
§ti5» 45r*'<<<y'fl'*—y"y3-^—7' (t) <£>mmt 

T, #$a#*aBtt:, (i).#X/q7/vt-yyfa- 
7" (t) ©rtfltegMtt (t d) , &Uv 
y >v?!r--f^ (t) iSffiStSSSt-5^SE* 
(tc) SrBfe^fc^MWSWW (te) , i: fc 5 £ fc ttv^ 

20 ixflligft (H) IC&^T, ltlifiLfc#^#'*a&&1fj& 
-f-5#^/<xC TV^ — 7' (t) CORffit^^ 

[0 0 5 3] ft^P^i^^V^T, iiffi^^^SK (t 
d, t e) <D^2tmf4, (t b) <D 

flrtEK i ^ KSbfc»-ef±* < Bltt L-fc^Sr*^1-^o 
giJW-rtv(4\ ««M4fxaK (t d, t e) BffiEfcil 

i^ft (H) rt^*5VNT, aspWtjB'S-, 9t#y SLSS{b 
30 Stb5„ *33, B&ELfcftfctf^aKrt - ?©*^*^ 

[0 0 5 4] 05~El6f4, ^mmo^.y<-< y^-y" 
yf-=L-y' (t) ^rfijffl Lfcy ASJgft 

(H) ©tfffitt&IftW-fSHtffcSo ®5»4, HI 

3lC^$tl-5^^/WN=*A«itft (H) Of l~f 3 

%/Hytis*r—-7"yi-a-—y' (t, ~t s ) 
^*$ii/TV>5 0 05lc:^$^5J;7l-, ^ 
A^itft (H) rt*aiS1-5#m^^l4, £Ma#*ai§ 
(F) IC^-T, (i).^^5;^-^^-^ 
40 (t) (DftWQffln (td) (04#fiS) £itii1-5J5!c 
^ (Fa) , yfrit— y/fa-^ 

(t) CD^/nV7/^«§I5 (tb) ^Lt> p^-ra 
y./<^{y/^--7'^ 1 f-^—y' (t) ©S&IEilitJ*^ (F 
a) ^ffiSltlHlijJitf^ (Fb) . (iii).H*WflWIS 

( t ) & %&Lxmm ztiitts $ ^flisw 

$15 (te) (B4#R8) rt*ittit1-5j*^ (Fc) . (i 

v ).#^^ (t) roKii^ 

(Fa) *5 ItlBftffiSmtt ( t e ) ^@ 9 5itf J*^ ( F 
50 d) , (v).mllE (iv) il432lC^-ftiJSFflg|5 (te) rtO 
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SBftSa- (Fc) frfrxsUyfr*--?^ 
-WSM«IJ (td) -E9!Mf$7> (Fe), 

AflKtflc (H) rtfcfcfcV*TSMfctf*fcfittS*lfc#J5 
[0 0 5 5] ftlPJJI-fc^TIi, ^3*i-5ig7^Stl 

7 A^-yi'f-a— 7* (t) ©MiS 
(td) tefcv^ W^^«WS^OlHl 1 3SriS@ 
Lfc#e>iSfrt-6fc*>, WA.tflWB(ii)©^k (Fb) 10 
$#&tf(iv)©#8E (Fd) i&£ttft%&ffi\aZfrb)fl 

[0 0 5 6] ftlPJI©^ #/W^;*7.Mf£j£ft (H) tCfc 
7V*-»-7* (t) ©*)g©*> £-?3&*WU:iR 

b) ro#£fc:J:9, m&tt&VJnft^x/U 7 20 

^3.-7* (t) # g|£ic'£j£-C# 5 fc*T?$>!>> 

5. mWirtifl. *ffli<D*9fl''^-%J*W& l fr (H) 

ftlSft i?©?n?S&iM ^^Tt'I 9 SIS ft 5 t> Ot'fc 9 , 
^/Mtft (MS) , iftK^A-^-tf-Mgigft (H) 30 

[0 0 5 7] 13 6(3:, *IP^OX/'!.l'7/Vi--7 , >'fa 
-7* (t) -C^^tvS^^/WN^^Aflfitft: (H) £ 
flJ^Lfc^/Vfift (MS) (1) t& 

« (2) tifig$^5^^/V^=*AiS# (H') © 
*a*£fftefl1-50'Cfo5o #3§H!©^/W^;aA»ig 
ft (H) fiBfT^SfcofcRflM*©*'^?^*- tVt^ 
(t) *r*«*t«Blcmm (fe*) LT»feS*i5 
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